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1. HammeHnoBaHue JUCHUININHBI

buonorus xieTku

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpagsnenue: 06.03.01 buonorus

HaMpaBJIEHHOCTb 300JIOT U



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare 0OCBOCHUS IUCIUILTHHG BHOI0rHs KJIeTKH y 00y4aromerocs 10 KHbBI ObITh COPMHUPOBAHBI
CIIEYIOIIHAE KOMIIETCHIINHN:

06.03.01 buosorus (HampaBIEHHOCTH : 300JI0TH)
OIIK.4 Ciocob6eH npuMeHSTh 3HaHHsI B 00J1aCTH (GyHIaMEHTAIBHBIX OMOJIOTHYECKUX HAYK TIPH PEIICHUN
poeCCHOHAIIBHBIX 337129
Nuaukaropsl
OIIK.4.1 JIlemoHCcTpUpyeT 3HaHHS B 007aCTH GyHIAMEHTAIBHBIX OMOJIOTUYECKUX HAYK TP PEIICHUN
npodeccuoHanbHBIX 3a7a4
IIK.1 CnocoGeH mpuMeHsITh 3HaHUS B 00J1aCTH OMOJIOTUYECKUX HAyK B 00bEME JIOCTATOUYHOM JJISI BEICHHSI
MpoeCCUOHAIBHON JeATETLHOCTH
HNuaukaTopsl
ITK.1.2 mosib3yercst 6a30BBIMU 3HAHUSIMU O MOJICKYJISIPHBIX OCHOBAX JKUBOTO M MOJICKYJISIPHBIX
MEeXaHH3MaX KUZHEACITENbHOCTH, OMO(U3MUECKUX OCHOBAX KHU3HEACSITETLHOCTH TIPH MTPOBEICHUU
UCCIICIOBAaHUHM OMOJIOTUYECKUX CUCTEM M KUBBIX O0BEKTOB Pa3IUYHBIX YPOBHEH OpraHU3aINN



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

06.03.01 buosorus (HanmpaBIEHHOCTh: 300J10THs)

¢opma o0yuenus OYHas
NeNe TpumecTpoB, 7,8
BbI/ICJICHHBIX /151 U3y4Y€eHUS
AUCHUILIUHBI
O0beM TMCUMILINHBI (3.€.) 6
O0beM TMCUMILVINHBI (AK.4aC.) 216
KonTakTHas padora ¢ 84
npenojasaresem (ak.4ac.),
B TOM YHCJIe:
IIpoBenenue JJeKIUOHHBIX 42
3aHATHH
IIpoBenenue Jad0paTOpPHBIX 42
padoT, 3aHATHIA 1O
HHOCTPAHHOMY fI3bIKY
CamocTrosiTesbHast padoTa 132

(ak.4ac.)

@®opMbI TEKYLLIET0 KOHTPOJISI

3ammiaemMoe KOHTpoJibHOe Meporpusitue (1)
HToroBoe KOHTposIbHOE MeponpusTue (2)
[TucemeHHOE KOHTPOJIBHOE MeponpusTue (6)

DopMbI IPOMEKYTOUHOM
arrecTaumu

Ox3ameH (7 TpumecTp)
Ox3ameH (8 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

IlepBblii y4eOHbIH EPUO
Pazgen 1. MoJsiekyJisipHbie OCHOBbI dKMBOT'0

1.1. BBeaenne. JlIoruka :XxuBoro
buoxumus kak Hayka, M3ydaromias CylHOCTh )KHBOT'O Ha MOJICKYJISIPHOM YPOBHE, T.€. MOJICKYJIIPHYIO JIOTHKY
YKHUBOTO.
buoxumust Kak HayKa O BEIIECTBAX, BXOASAIIUN B COCTAB )KUBOW KIIETKU, U UX MPEBPALICHUIX, JISKAIIIX B
OCHOBE KH3HeIeATeTbHOCTH. CBOMCTBA, XapaKTePU3YIOIIHNE KUBYIO MATEPHIO, SIBIISTFOTCS IIPEAMETOM
OMOXWMUU: a) CJIOKHOCTh U BBICOKUW YPOBEHb OpraHu3aIiuy, (yHKIIMOHAILHOCTh U CIEIMAIbHOEC Ha3HAYCHUE
BCEX OMOMOJIEKYJI, 0) MPUHIIAIT MOJISKYJIIPHOW SKOHOMHUH, B) YHUBEPCAIBHOCTD, T') BO3MOXKHOCTh U3BJICKATh U3
OKpYKaroIIel cpebl U MpeoOpa3oBLIBATH SHEPTHUIO, 1) CIOCOOHOCTh K TOYHOMY CAaMOBOCIIPOU3BEICHUIO.
€)CIOCOOHOCTh K CAMOPETYJISIIIUU, TOMEOCTa3.
Hcropus Onoxumuu, 3HaUeHHE OMOXUMUU TSI XO3IMCTBEHHOM JACATEIHPHOCTH YEJIOBEKA U METUITUHEI.
MonekynspHas OHOJIOTHSI, IPEIMET, UICTOPHS, 3HAUCHHE.

1.2. beaku. CtpykTypbl 1 QyHKIUN
benku - BaxkHeimme OMOMONEKyIIbI KUBOU KiIeTKU. DyHKIIMOHANbHAS Ki1acCupUKAIHs OEIKOB, IPOCThHIE U
CIIO’KHBIE O€TIKH. AMUHOKHCIIOTHI UX 00mIast knaccudukanus. benkoBble aMHHOKUCIIOTHI, KJIACCH(HUKAIINS.
YHuKaabHbIe CBOMCTBA OEIKOBBIX aMUHOKHUCIIOT: MONIU(PYHKIIMOHAIBHOCTD, aM(POTEPHOCTh, M30MEPHU3ALIUSI.
YpOoBHU MPOCTPAHCTBEHHOM Oopranu3anuu 0enkos. [lepBudHas CTpyKTypa MOJIUIENTUIOB - TeHETUYECKU
JETEPMUHUPOBAaHHAs JIMHEHHAs MOCIEN0BaTEIbHOCTh aMUHOKHUCIOTHBIX OCTaTKOB. IlenTuaHas cBs3b, ee
cBoiicTBa. Jlucynbpuanas cBsa3b. ['oMonoruunelie 6enku. BTopuuHble CTPYKTYpBI OJIUNENTUAHBIX ETEH -
anbda-cnupasib u 6eta-cioi. Posb BoIopoaHbIX cBs3eid. OrpaHudeHues M0 aMUHOKHCIIOTHOMY COCTaBYy.
CBepXBTOpHUHBIE CTPYKTYPHI. JIOMEHBI U UX (YHKIIHMOHATbHAS pOJib. TpEeTHUHbIE CTPYKTYPHI OEJIKOB -
rIoOysipHbIe, GUOpUILIIpHBIE, MeMOpaHHBIe. POk BHENIHEH cpenbl B UX oOpa3oBaHuu. YeTBepTHUIHAS
CTPYKTypa OeJIKOB, ee mpeumyinecTBa. [loMoMepHbIe U reTepoMepHbie Oenku. OTAeTbHBIC TPEICTABUTEIBIIN
OCJIKOB: KOJUIAreH M 3JIACTUH (COCTMHHUTENIbHBIE TKaHH), KEPAaTUHBI (TTIOKPOBHBIE TKAHH ), TeMOTIIOOUH (KPOBb),
aKTUH ¥ MHO3UH (MBIIIEYHAs TKaHb). OOIas XapaKTUPUCTUKA TETITHUIOB.

1.3. YraeBoabl. CTpoenne u GyHKIUU
buonoruueckas posib. Knnaccudukanus, xumudeckue cBoiictBa. MoHocaxapubl, CTPYKTypa OCHOBHBIX
KJIETOYHBIX TpeacTaButeneii. Crepeonsomepsl. Llukmuaeckue ¢popmel i TayToMepus. Bakneimme KieTouyHble
IIPEJCTaBUTENIN OJIUI0Caxapua0B (MaabTO3a, JJaKTO3a, caxapo3a, Lieo0no3a, Mesenurosa). PesepsHbie
noJjcaxapuabl (kpaxmadi, raukoreH). CTpyKTypHbIe oJucaxapuabl (LeUI0103a, TeMULIEIUII0I03a, TEKTHH,
JIUTHUH, XUTHH, MypeuH). [ mukonpoTenns! U raukonunuael. HelipamiuHOBas U ruaimypoHOBast KUCIOTHI.
Xounpoutuucynbsdar. ['enapus.

1.4. Jlunuapl. Ctpoenue u ¢pynxkuuu.KonrposasHoe meponpusitue 1.
buonoruueckas ponb. knaccuduKkaiys, CBOMCTBA U PACHPOCTPAHEHHUE JIMTTHIOB B prpoie. OCHOBHBIE KIIACCHI
KJIETOYHBIX JIUMUI0B. JKUpPHBIE KUCIOTHI, UX KJIACCH(PHUKAIUSI U HOMEHKIATypa. TpHaluiIrIUIepruHbl HX
rpynnsl ¥ kierounble pynkuuu. ['munepodocdonununsl. Bocka. Counronunuasl. Creponsl. TepreHsl.
[IpocTpancTBeHHAs! CTPYKTypa TUMUIOB.

Paznen 2. MoJsiekyJasipHble MEXaHU3MbI JKU3HeAeSITeIbHOCTH

2.1. O0mas xapakTepucTHKa 00MeHa BelleCTB U YHEPruu
Karabonusm n aHabonu3m, NpUYMHBI HECOBIAEHUS MyTel KaTabosin3Ma U aHaboau3Ma. Bropuunblit
MeTabou3M. VICTOUHMKY HEPTUU JUIsl )KUBBIX opraHu3MoB. OO01I1e 3aKOHOMEPHOCTH TpaHCchopMaluu



SHEPIruU B )KUBBIX cucTeMax. BeicokosnepreTudyeckue coeiuHeHusi. AT® — riaBHBIA SHEPreTUUECKUN
nocpenHuk kiaetku. [lepenoc snepruu B popme HAJIDOH.

2.2. ®epMeHTHI
CymHoCTb sBiieHus Katanu3a. OCOOCHHOCTH ()epMEHTATUBHOTO KaTaln3a. TepMOAHHAMUYECKUE U
KMHETUYECKUE XapaKTEPUCTUKHU (PePMEHTATUBHOTO KaTalln3a. XuMuieckas nmpupoaa GepMeHTOB. AKTUBHBIN
ueHTp. KodbepmeHnTts! u npocteTndeckue rpymsl. Posib BUTAMUHOB M METAJNIOB B ()YHKIITHOHUPOBAHUU
(bepMeHTOB.
Kunetnka ¢epMeHTaTHBHBIX MPOIECCOB. Y paBHEHUE B KOHCTaHTa Muxasnuca-MenTeH. Biustaue dakTopos
Cpenbl Ha aKTUBHOCTH (pepMeHTOB (TeMriepatypa, pH u ap.). Cnienuduanocts neiictBus hepmeHTOB. DaKTOpHI,
omnpeaenstone 3PPeKTUBHOCTh PepMEHTATUBHOTO KaTanu3a (COMMKeHne U OpUEHTAIIMSI, UHIYIIUPOBAHHOE
COOTBETCTBUE, KHCIIOTHO-OCHOBHBIN U KOBaJCHTHBIN KaTanu3). MexaHu3Mbl KaTaan3a OTJIeIbHBIX (epMEHTOB
(XMMOTpUTICUHA, TETHIPOTeHa3bl). Perymsius akThBHOCTH (DEPMEHTOB: 00paTHMOE U HEOOpaTUMOE
MHTHOMpPOBaHNE, KOHKYPEHTHOE U HEKOHKYPEHTHOE MHTHOMpoBaHue. Atocrepudeckue GpepmenTsl. Kuneruka
aoctepruueckux (epMeHTOB, KOomepaTuBHbIE dPPeKThl. Perymnsaius mo TUIMy KOBaIEHTHON MOAUpHUKAIIUY.
PerpounrubupoBanue. Knaccudukaius u HoMeHKIaTypa pepMeHTOB. MHOKECTBEHHBIE MOJICKYIISIPHBIE
¢bopmbl pepmenToB. M3odepmenTs. Jlokanuzaius GepMEHTOB B KIETKAaX U TKAHSX.

2.3. O0MeH yri1eBo10B
[Tytu pacmiaga monmcaxapuoB U oiurocaxapuaoB. ['umponns u hocdoponns rIMKo3uaHBIX CBS3EH.
Pacmeruienne MoHocaxapuoB. [ THKOIN3, XUMHU3M, OHOJIOTHYECKAs POJTb, PETyIsIus. bpoxeHusl.
[MupyBatneruaporeHa3Has peakiius, XdiMU3M, OUOJIOTHYECKAs POJib, peryJisiius. LUK TpukapOOHOBBIX
KHCIIOT, XMMH3M, 3HAYCHUE, peryisius. OkuciuTenbHoe (ocopmInpoBaHie Ha ypOBHE CyOcTpara.
DHepreTUYecKas XapakTePUCTHKA adPOOHOTO U aHAYPOOHOTO MyTeH oKkucieHus rioko3bl. [lenrozodocharnbrii
kot ['mokoneorene3. CHHTE3 OJIMIOcaxapyIoB U NOJIKcaxapuaoB. [ mko3unTpancdepasHble peakium.

2.4. Oomen qunuaoB. KonTposbHoe Mmeponpusitue 2.
lunponu3 TpuamuiIruuepuaoB u raunepodochonunuaoB. OKUcIeHUE TIHIIEpUHa, OeTa— paclierieHue
KHUPHBIX KUCIIOT, XMMH3M, YJHETETHUECKHUIA Oaanc, perymsius. Metabonu3M MpOmMOHOBOW KUCIOTHI.
Keronossle Tena.
buocunTes )UpHBIX KUCTOT. MyIbTH(HEPMEHTHBIH KOMIUIEKC - CHHTE3a )KUPHBIX KUcHI0T. CUHTE3
TpUANWITIUIEpUI0B U Taunepodocdomunuaos. Pors [T B Ouocunreze nunuaoB. O01as XxapakTepucTuKa
oOMeHa TepIIeHOB U CTEPHUHOB.

2.5. buosornueckoe oKucJeHue
CBoOOHOE OKHCIIEHNE, OKUCTUTENRHOE (pochopunupoBanue. JprxaTenbHas ernb MUTOXOHIPHIA.
Compsraronue memopansl. HAJ/[- m HAJI®-3aBucumeble neruaporeHasbl. OiaBUHOBBIC JETHAPOTCHA3HI.
Yo6uxuHoH. [{[UTOXpOMBI U ITUTOXPOMOKCH 1a3a.
CryneHuYaThid TPAHCIIOPT AJIEKTPOHOB OT CyOCTpaTa OKUCIICHUS K KHCIOPOJIY, €0 YHETETHIECKOe 3HAUCHHE.
AT®-cunTeraza. MexaHu3Mbl CONPSHKEHUS OKUCICHUS U (HOChHOPIMIMPOBAHUS B IBIXATEIILHON LIETIH.
Poranmonnsiii Mmexanu3Mm cunte3a AT®. TpancMeMOpaHHBIN rpaiMeHT MPOTOHOB Kak (popMa 3armacaHus
sHepruu. Perymsamnus okucnutensHoro ¢pochopunuposanus. Tpancnopt ATO u AIID uepe3 meMOpaHsbl.
[Tepenoc BOCCTAaHOBHUTENBHBIX YKBUBAJICHTOB MEXK/Ty LIUTOIIIA3MON Y MUTOXOHIPUSIMHU.

2.6. Marpuunblii cunte3 JHK u PHK (pernuiukanusi, TpaHCKpUIIIU)
CrpoeHue HyKJIEHHOBBIX KUCIOT. A30TUCTbIE OCHOBAHMUSI, YTJIEBOIHbIE KOMIIOHEHTHI, HYKJI€O3H/IbI,
HyKJIeoTHabl. Jlesokcupubonyknennonas kuciota (JJHK) - mepBuuHas, BropuuHas, TpeTHYHAS] CTPYKTYpa.
buonoruueckoe 3naueHue asyxcnupainpHoro crpoenus JHK. IIpuHimn KoMIieMeHTapHOCTH U €ro
ouonornueckoe 3HaueHue. Pubonyknennonas kuciora (PHK). Ctpykrypa u ¢pyHkumn ocHoBHbIX KiaccoB PHK



— MH(OPMOCOMHBIX, PUOOCOMHBIX, TPAHCIIOPTHBIX.

Martpuunslii CUHTE3 HYKIEMHOBBIX KucnoT. Perummkanus (cunre3 JJHK). OcHOBHBIE MPUHIUIIBI PETUIMKALIUN
neyxuenodeynsix JJHK mpokapuor. @epmentsl permmkanuu: JJTHK-nosmMepassl, mpaitmassl, XeIuKassl,
JIMrassl, Tororusomepasbl. JleTanbHas KapTUHA CUHTE3a Beayluen u 3anasapiBatoeid neneid [JHK na npumepe E.
coli. Perynsmus perumnkanuu y npokaproT. OCOOEHHOCTH peIUIHKAIUHN Y 9YKapHOT.

Tpanckpunuus (cunre3 PHK). PHK-nonumepasbl npokaproT u sykapuoT. LUK TpaHCKpUIIMK Y TPOKAPHOT.
Perynsauus tpanckpunuuu. OcoOEHHOCTH TPAHCKPUIIIMU Y 3yKapHOT. [IpoiieccrHr U criaiicMHT IEPBUYHBIX
TpanckpunrtoB. O6patHas Tpanckpunius y PHK-coxepxamux Bupycos.

2.7. O0OMeH aMUHOKHUCJI0T, MATPUYHBINA CUHTE3 0€JIKOB (TPAHCIASIIUA).

depMeHTaTUBHBIN THAPOIN3 6enkoB. [IpoTeonutuueckue GpepMeHThI, UX CrIENUUIHOCTD, akTuBanus. [lytu
pacmnana u 0o0pa30BaHUS AMUHOKHUCIIOT B Opranu3Me. Peakiuu nepeaMuHUpPOBAHUS, 1€3aMIUHUPOBAHHSI,
IeKapOOKCHIIMPOBAHUS, BOCCTAHOBUTEIbHOE aMuHUpOoBaHue. OOpa3oBaHue U BHIBOJ aMMHUaKa (OpHUTHHOBBIN
uuki). Paciienyienue yriiepoJHbIX CKEJIETOB aMHUHOKHUCIIOT.

Tpancnsamnus (cuaTe3 0enKoB). ['eHeTHYecKnid ko1, PuGocompl, X crpoeHue U GyHKIIMHA B CHHTE3€ OelIKa.
OO01as xapakTepUCTHUKA IUKJIA TPAHCISIUU. AKTUBUPOBAHNE aMUHOKHUCIIOT. IHUIIMAIUS TPAHCTISIUH Y
npokapuoT. benakoBbie (pakTOpbl MHUIMAINU. DIOHTAIMS TPAHCISIMU. benKkoBbie (hakTOpBI AIIOHTAIHH.
TpancnenTtumasnas peakius. MexaHu3Mm TpaHcJIOKauu. TepMuHanus Tpanciasanuu. benkoBsie hakTopb
tepmuHanuu. Poas ['T® B OnocunTese Oenka. Perynsmus Tpancisaiuu y mpokapuoT. Ko-TpaHcasiimoHHbIe
Moudukanyu 6enka. CamocOopka YeTBEpTHYHON CTPYKTYPBI O€JIKa U HaJIMOJICKYJIIPHBIX CTPYKTYP KJIETKH.

2.8. UToroBoe KOHTPOJIbHOE MEPONPUSITHE

Bropoii yueOHbIii mepuoja
ITpoBepuTh 0a30BbIC 3HAHMS I OCBOSHHS MaTepuaa 1o ouodusuke.
Bxopanoit Tect o mozayiro «bruoduznkay

A) BriOpathb npaBUIIbHBIE ONIPEICTICHHUS:

1. DnexTpoH - cTabuiIbHAS SJIeMEHTapHAas YaCTHIA ¢ HAUMEHBIIUM TMOJIOKHUTEIBHBIM SJICKTPUYECKUM 3apSAO0M.
2. T'unpodobHOCTH — 3TO (hU3HUECKOE CBOMCTBO MOJIEKYIIBI, KOTOPask «CTPEMHTCS» N30€KaTh KOHTAKTa C
Bojoi. Cama MoJIeKyJia B 3TOM CJIy4dae Ha3bIBaeTCsl THAPOGOOHOM.

3. T'uapodunbHOCTh — XapaKTEPUCTHKA UHTEHCUBHOCTH MOJIEKYJISIPHOTO B3aUMO/JICHCTBUS BEIIECTBA C BOJIOM,
CIOCOOHOCTH XOPOIIIO BIUTHIBATH BOJY, a TAK)KE BBHICOKAs CMAaYMBAEMOCTh TIOBEPXHOCTEH BOJIOM.

4. TunpopuIbHOCTH - 3TO (PU3HUECKOE CBOMCTBO MOJIEKYJIBI, KOTOPask «CTPEMHTCS» N30€KaTh KOHTAKTa C
Bojoi. Cama MoJIeKyJia B 3TOM CJIy4dae Ha3bIBaeTCsl THAPOGOOHOM.

5. JleruapoTanus - OTHIETIEHHUE BOJBI OT MOJIEKYJI OPTaHUYECKUX MM HEOPTaHUYECKUX COSAMHEHUN.

6. MloHBI - 0THOATOMHBIE MJTU MHOTOATOMHBIE YaCTHUIIbI, HE UMEIOIIHNE AIEKTPUUECKOTO 3apsiia.

7. DNEKTPOH - CTa0WIIbHAS JIEMEHTapHAs YACTHIIA ¢ HAMMEHBIIIUM OTPHUIIATEIIEHBIM 3JIEKTPUYCCKHM 3apPsIOM.
8. Jermaporanus - NpucOEIMHEHUE BOJIBI K MOJIEKYJIaM.

9. NoHb! - 0IHOATOMHBIE UJTU MHOTOATOMHBIE YaCTHUIIbI, HECYIIIUE FIEKTPUUECKUH 3apsi.

B) COCZII/IHI/ITB COOTBCTCTBYIOIIHEC MOHATUA U CUMBOJIBIL:

IlousTus:

1. Uon

2. Monexkyna
3. [IpoTon

4. AToM



CHMBOJIBI:
a) H20

0) Al

B) SO42-
r) H+

B) [TogoOpaTh k TepMHUHAM COOTBETCTBYIOIIEE OMPEICIICHUE:

TepMuHbI:

1. Inmosb

2. DIEKTPOMarHuTHOE ToJjie
3. DAeKTpUUECKU 3apsi

4. Cniun

5. AtomHast opOHTaIb

6. Muddysus

Onpenenenus:

a). du3ndeckas BEIMYMHA, XapaKTEPU3YIOIIas CBOWCTBO YACTHI] HITU TEJl BCTYIATh B JIEKTPOMATrHUTHBIE
CHJIOBBIE B3aHMO/ICHCTBHSL.

0). JlomomHuTEIEHAS SHEPTHSI AJIEKTPOHA, CBSI3aHHAS C BpAIllEHUEM BOKPYT CBOEH OCH HaIo1o00ue BOTUKa (CIIUH
— I0-aHIVIMHCKH BEPUYECHHUE).

B). Monekyna ¢ pa3HbIMHU 3apsilaMHi Ha KOHIIaX, HalpuMep, BOJa, T/Ie BOJOPO] B CUITY MEHbIIEH
AJIEKTPOOTPHIIATEIIEHOCTH HECET TIOJIOKHUTEIBHBIN 3apsii, a KHCIOPOJ OTPULIATESIILHBIN.

r). O61acTh HanbOJIEE BEPOSITHOTO MPEOBIBAHUS JICKTPOHA (IJIEKTPOHHOE 00JIaK0) B AJICKTPUIECKOM TI0JIE SIpa
aToMma.

). IIporiecc B3aMMHOTO MPOHUKHOBEHUSI MOJIEKYJI OZJHOTO BEIIECTBA MEKY MOJIEKYJIAMHU IPYTOTO,
MIPUBOJISAIINIA K CaMOTIPOU3BOJIEHOMY BHIPABHUBAHUIO X KOHIICHTPAIMH 110 BCEMY 3aHUMAeMOMY 00BEMY.

¢). duznueckoe 1oJIe, B3aUMOJICHCTBYIOIIEE C IIEKTPUICCKH 3apSHKEHHBIMU TEJIaMH

BBenenue
bruodusuka kak norpaHuyHas HayKa, CTOAIIAs HA CThIKE OMOJIOTHH, GU3UKU, XUMUN 1 MATEMAaTHKU.
bruodusuka - 6uonornyeckas Hayka, H3y4aromiasi MaKpOMOJIEKYJISIPHYIO OCHOBY CTPYKTYPHOM OpraHU3aIiu
’KHBOTO.
Mertoap! OMo(U3NIECKUX UCCIIeTOBAHHM.
Bxiag 6no¢u3uku B penieHne BaXHEHIINX MPo0JieM COBPEMEHHON OHOJIOTHU:

Kunernka 0mojiornuyeckux npoueccon
TepmMoauHaMuKa OMOJOTHYECKUX NMPOLECCOB

TepmoauHaMuKa B OTKPBITBIX CHCTEMAX
Tepmoaunamuka cucreM BOIM3M paBHOBecus. [IepBblii U BTOPOI 3aKOH TEPMOAMHAMUKY U KUBBIE CHCTEMBI.
Bropoii 3aKk0OH TepMOAMHAMUKHU B OTKPBITBIX cucTeMax. llonnep:kanue HEpaBHOBECHBIX COCTOSIHUM B
ouocucremax. MI3MeHeHUE SHTPOIHMH B CUCTEME «OPTaHU3M — CPEIay.
Teopema [IpuroxnHa Uiy IPUHIMIT MUHUMYMA IIPUPOCTA SHTPOIIUH B YACTUYHO PABHOBECHOM OTKPBITOU
CHCTEME B CTAllMOHAPHOM COCTOSIHUH, OJIM3KOM K TEPMOJMHAMUUYECKOMY paBHOBeCcHIO. OIleHKa
3G HEKTUBHOCTH OMOIPOLIECCOB MO U3MEHEHUIO TEPMOIMHAMUYECKOTO OTEHIIMAjIa BHELIHEN Cpebl



TepmoauHamMuka BIajIu OT paBHOBECHS
TepMoauHaMuKa CUCTEM BIAIM OT paBHOBecHUs. VCIIONb30BaHUE HEIMHEWNHON TEPMOJAUHAMUKH B KUBBIX
cucremax. Kpurepuil ycToMUMBOCTH CTAlIMOHAPHBIX COCTOSIHUM 110 M30BITOUHOM MPOAYKLNU SHTPOIIHUHU B
BO3MYILICHHOM COCTOSIHUU.
OHTponus, HHPopMalus U OMOJIOrHYecKas ynopsioueHHOCThb. CBsI3b MEX Ay SHTponuell 1 nHpopmanuen no
bpromtoony. Beipaxkenue llleHHOHA.

KoHTpoabHoe MeponipusiTHe
IIncrmennas KOHTPOJIbHAsA pa60Ta MO0 TCPMOJUHAMUKE JKUBBIX CUCTEM

MouJgekyasipaasi onopusuka

JIeKTPOHHO-KOH(OPMALHOHHBbIE B3aMMO/IEHCTBUA B MAKPOMOJIeKYJIaxX
CnaOble HEBaJICHTHBIE B3aUMOJICHCTBHS U X POJIb B 00pPa30BaHUH CTPYKTYPBI MAKPOMOJIEKYJI, B
MEXMOJIEKYJIAPHBIX B3aumoieicTBusax. Cuibl Ban-nep-Baainbca.
[Ipupona snekTpocTaTuyecKux, ruAPOPOOHBIX U BOJIOPOAHBIX CBSI3€H M X 3HAYCHHE B OMOCHCTEMAaX.
[TonsaTue o KoHoOpMaIK MaKpOMOJIEKYJIbl. MexaHn3Mbl KOH(OpMAIIMOHHBIX nepexooB. [lonsaTue o
KOH(OPMAIIMOHHOMN SHEPTHH MOJICKYJIBL.
CnmHOBOE COCTOSTHHE AJIEKTPOHA M KOH(POPMAIMOHHBIE MTEPEX0Ibl B MAKPOMOJICKYIIaX.
Kondopmanus 6e1koBON MOJIEKYJIBI B MEMOpAHE.
[TonHast sHEPrUs MaKPOMOJIEKYJIbl. DIIEKTPOHHASL SHEPIrHs MOJIeKy bl ¥ ypaBHeHHe [lpenunrepa. M3menenue
AJIEKTPOHHOT'O COCTOSIHUS aTOMa U KOH(POPMaIIMOHHBIE TIEPEXO/IbI.

MexaHu3MBbl IePeHOCca JIEKTPOHOB U MUTPALMH JHETPUHU B OMOCTPYKTYpax
Murpanus 3Hepruu 3JIeKTPOHHOTO BO3MYLIEHH. MeXaHu3Mbl IepeHoca 3JEKTPOHA U MUTPALlMM SHEPTUU B
OMOCTPYKTYypax: KOHIENIUS TYHHEJIBHOTO TPAHCIIOPTa AJIEKTPOHA.
MexaHU3MBbl IEPEHOCA 3JEKTPOHA U MUTPALIUN SHEPTUH B OMOCTPYKTYPax: HHAYKTUBHO-PE30HAHCHBIN
MEXaHU3M MHUTPALUU, 0OMEHHO-PE30HAHCHBI MEXaHN3M MUTPALUU, SKCUTOHHBI MEXaHW3M MUTPaIun
SHEPrUH.

Mexanu3mbl (epMEHTATUBHOIO0 KaTajn3a
Mexanusm ¢pepMeHTaTUBHOTO KaTanu3a. KonhopMalmoHHble nepecTpoiKH U BhICOTa Oaphepa akKTUBALIUN
peakuuu. INeKTPOHHO-KOH(GOPMAIIMOHHBIE TIEPEX0/IbI B KOMILTIEKCE (hepMEHT-CyOCTpar.

KonTpoabHoe MeponnpusiTue
[TucbMeHHast KOHTpOJIbHAS paboTa 10 MOJIEKYJISIpHON Onodusnke

CTpyKTYpHO-PYHKIMOHAIbHASI OPraHU3anusi 0M0JI0rHYecKuX MeMOpaH
MonekynsipHast opranuzanus ouomemOpan. XKuakomoszanuHas Mojielb> MeMOpaHbl. MeXMOJIEKyIsIpHbIE
B3aUMOJICHCTBUS B MEMOpaHax.
Mexanunueckue 1 KoHpOpMalMOHHbIe cBoiicTBa MeMOpaH. da3zoBeie nepexoapl OnomemoOpaH. IlepexknucHoe
OKHCJICHHE JINTTUI0B ¥ (PyHKIIMOHUPOBaHHE MEMOpaH.

TpaHcnopT BeleCTB M OH03JIEKTPOreHe3

TpaHCcnoOpT HEIJIEKTPOJIUTOB
Tpancnopt HEIIEKTPOIUTOB yepe3 MeMOpausl. J{uddysus: nsmwkymas cuna. 3akon duka. [lonstue 06
obneruenno quddysum.

TpaﬂcnopT HOHOB



TpancnopT nOHOB uepe3 MeMOpaHbl. MeXaHn3MbI U IBHKYIIAs CHJIa TAaCCUBHOTO TPAHCIIOPTa. Y paBHEHUE
ANEKTPOXUMUYECKOTO TIOTEHITHAIA.

DHeprus MOHA U IPUUYMHBI €€ OHWKEHUS IPU TpaHCIOpTe Yepe3 OMoMeMOpaHsbl.

DNeKTpUYECKUe CBOMCTBa OMOMeMOpaH M TPaHCIIOPT HOHOB. [1oHATHE O TBOMHOM 3IEKTPHUIECKOM CIIOE.
[TnoTHOCTH pacmpe/iesieHnss HOHOB B 3aBUCUMOCTH OT PACCTOSIHUS. DIIEKTPOKUHETHUECKUN MOTSHIINAT
MeMOpaHsbI.

Onextpoauddy3Has TeOpHs TpaHCTIOPTa HOHOB uepe3 MmeMOpanbl. Y paBHenue Hepcera — [Tmanka st moToka
HMOHOB 4yepe3 MeMOpany. YpaBHeHue ['onpamana it MeMOPaHHOTO MOTEHIHAIA.

WuayurpoBaHHbIN HOHHBIA TPAHCTIOPT Yepe3 MeMOpaHbl. 3aTpaTsl 3HEpruu no Gopmye bopHa.

[Tepenoc noHoB noHOGOpaMu. 3aTpaThl SHEPTUU IJIs IEPEHOCA KOMILIEKCA «HOH-HOHO(Oop». M30upaTenbHOCTh
HOHHBIX IICPECHOCUUKOB. 3J’I€KTpI/I‘~I€CKI/IC CBOICTBa MCM6paHBI 1 IBMIKCHUC 3aPAKCHHBIX KOMIIJICKCOB
«MOH-TIETICHOCUHUK.

Wonnblit Tpancnopt B kaHanax. [lonarue o0 sHepreTueckoM npoduiie kaHana. Y paBHEHHE CUITBI TOKA,
NEPCHOCUMOI'O NOHAMMU.

3aBHCHUMOCTh SHEPTCTUUCCKOT' O HpO(i)I/IJISI HMOHHOT'O KaHaJia OT 3aIlOJIHCHUA KaHalla, OT 6I/IOBJI€KTpI/ItI€CKI/IX
npoueccoB. CeNeKTUBHOCTh KaHAIOB, aHUOHHBIE IIEHTPhI KAHAJIOB.

OO1ue cBOICTBa MOHHBIX KaHAJIOB HEPBHBIX BOJOKOH. Na+ - kanan, K+ - kaHal, uX CeleKTUBHOCTb.
cI)yHKL[I/IOHI/IpOBEIHI/IC HOHHBIX KaHAJIOB B 3aBUCUMOCTH OT BHCIIHETO SJICKTPUUICCKOTI'O MMOTCHIINAJIA, ITIOHATUC
BOPOTHOT'O YCTPOMCTBA.

AKTHBHBI TPAHCIIOPT HOHOB
AKTHUBHBIN TpaHcniopT HOHOB. [lepeHoc noHOB 3a cuet sHeprun AT® win sHEprUn
OKHCIIUTEIHbHO-BOCCTAHOBUTENBHBIX peakuuid. Cxema pabotel Na+ , K+- kanana.
ConpspkeHrne MOHOOOMEHHBIX TIPOIECCOB C THIPOIUTHUECKUM pacineruieHrneM MosieKyisl ATO.
Kondopmanunonnsie nepexozast Nat+ , K+ - ATda3sbl.
Tpancnopt npoToHOB B 3HEprocoeperaromux Mmemopanax. O6pa3oBaHue rpaleHTa AIEKTPOXUMUYECKUX
MOTEHIINAaJIOB B OnomMemMOpaHax.

TpaHncnopT MOHOB B BO30yIMMbIX MeMOpaHax
OO1ue cBOMCTBa MOHHBIX KaHAJIOB HEPBHBIX BOJOKOH. Na+ - kanan, K+ - kaHal, uX CEelIeKTHBHOCTb.
qDYHKIII/IOHI/IpOBaHI/IC HOHHBIX KaHAJIOB B 3aBUCUMOCTH OT BHCIIHETO SJICKTPUUICCKOI'O MOTCHIINAJIA, ITIOHATUEC
BOPOTHOI'O YCTPOMCTBA.

Tpancpopmanus 3Hepruu B 0MoMeMOpaHax
OOm1ast xapakTepucTHKa MpeoOpa3oBaHUs SHEPrUn B OMoMeMOpaHax. DIIeKTPOH-TPAHCIIOPTHBIE LIETIH.
MexaHn3mbl TpaHcaoKaluy NpoToHoB u reHepauus [uH+. AT®a3Hblii kommieke. Mexanusm
SHEPTreTHYECKOTrO CONPSIKEHUS.

KonTposbHoe meponipusitue
[TuceMeHHas KOHTpOJIbHAs paboTa M0 MEMOpPaHHBIM ITpoLEccamM

IlepBuunblie poTonpouecchl B 6M0J0TrHYECKUX CHCTEMAX
®doronpespaienue 6aktepuopoaoncuHa. CtpoeHre 0akTepruopoI0NCHHA, KOH(OPMAaLMOHHbBIE IEPEXOIbI
MOJIEKYJIbI IIPY TIOTJIOIIEHUH KBaHTA CBETAa. BHYTPUMOJIEKYIISIPHBIN IEPEHOC ITPOTOHA.
doTonzomepu3alys poIorcruHa B pOTopenenTypHOil MeMOpaHe 3pUTEIbHBIX KJIETOK TO3BOHOYHBIX.
[IpoHnnaemocTh MEMOpPAHbI U CBETOMHAYLIUPOBAHHBIN AIEKTPUUECKUI CUTHAI.
YasTpaduoneroBoe uznydenne u poroaecrpykunonnsie nporeccskl B JJTHK: hoTonzomepuzanus,
¢dororuaporanus, 06pazoBaHue MUPUMHUINHOBBIX aJTyKaToB. MeXxaHU3Mbl (HOTOpEaKTUBALIMH.
JleiicTBre ynbTpaduoIeTOBOTO U3TYUSHHS Ha OCNIKH, HA OHOMEMOpaHBI.



MeToabl ucciaenoBanusi 6Mopu3NIECKNX NMPOIECCOB
3ammTa OTYETOB 10 JabopaTOpHBIM paboTam

buodusnka MbIIeYHOr0 COKpalIeHUus
OCHOBHBIE CBEICHUS O CBOMCTBAX MONEPEYHO-II0JIOCATHIX MBI, CTPYKTypa COKpAaTUTENIBHOTO amrapara.
MocTukoBas runoTe3a reHepanuu Cuibl. MoJIeKyISpHBI MOTOP MBIIIILIBL.

HToroBoe KOHTPOJIBLHOE MEPONIPUSITHE
HTtoroBoe KOHTPOJILHOE MEPOTIPUITHE MPOBOAUTCS B BUJIE TUCbMEHHONW KOHTPOJIBHOU pabOTHI IO TPEM TEMaM:
1. TepmoHaMUKa KUBBIX CHCTEM.
2. MexaHu3MBbl MTACCUBHOTO TPAHCIIOPTA BEIIECTB Yepe3 OMoMeMOpaHbI.
3. MexaHu3Mbl aKTUBHOTO TPaHCIIOPTA BEIIECTB Yepe3 OMoMeMOpaHEbI.

KonTponbHast paboTa oLieHuBaeTCs MO CIEIYIOIIUM KPUTEPUIM:

1. CTyaeHT AeMOHCTpUPYET 3HAHUE OCHOB TEPMOJIMHAMUKHU JKUBBIX CUCTEM: POPMYIUPYET ACHCTBHE 3aKOHOB
TEPMOJIMHAMMKH, ITOKA3bIBAET OCOOCHHOCTH UX MPOSBJICHHUS B )KUBBIX CUCTEMAX.

2. CTyieHT AeMOHCTPHUPYET 3HAHNE CTPYKTYPHO-(DYHKIIMOHAILHOW OpraHu3annu 6nomeMOpaH u pusmyeckue
MEXaHHU3MbI [TACCUBHOTO TPAHCIIOPTA HEANEKTPOIUTOB U MIOHOB YE€pPE3 MEMOPAHBL.

3. CTyIeHT IeMOHCTPUPYET 3HAHKHE 3aKOHOMEPHOCTEH aKTUBHOTO TpaHcmopTa noHoB (Na+, K+, H+) uepes
MeMOpaHsbl 3a cueT 3Heprud AT® 1 OKCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKIUil, 3HaYeHHUE 3TUX MPOLIECCOB
st GYHKIIMOHUPOBAHUSI OMOCHCTEM.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Komos, B. I1. buoxumus B 2 4. Yacts 1. : yueOHUK a1 akagemudeckoro 6akanaspuara / B. I1. Komog, B. H.
[IIBenoBa ; mox o6mieit penakmnueit B. I1. KomoBa. — 4-e u3n., ucnp. u qon. — Mocksa : M3narenscTBo
FOpaiir, 2019. — 333 ¢. — (bakanaBp. Akagemudeckuii kypc). — ISBN 978-5-534-02059-5. — Texcr :
anextponnbl // DBC IO0paiit [caiir]. https://www.urait.ru/bcode/444950

2. Pybun, A.b. buodusuka : yueOnuk / Pyoun A.b. — Mocksa : KnoPyc, 2019. — 190 c. — (bakanaBpuar). —
ISBN 978-5-406-06656-0. — URL: https://book.ru/book/929965 (nara obpamenus: 03.09.2020). — Texker :
3eKTPOHHBIU. https://elis.psu.ru/node/619645

3. Henbcow, [IpBuga. OcHoBel Onoxumun Jlenunmxepa [OnexktponHsiil pecypc]. T. 1. OcHoBbI Onoxumum,
ctpoenue u karanu3 / JI. Henbcon, M. Koxkc. - 4-e uzn. - M. : Jlaboparopus 3uanuii, 2020. - ISBN 978-5-
00101864-3 https://elis.psu.ru/node/578306

4. Py6un, A. b. buodusuka. Tom 1. Teopernueckast Ouopusuka : yaeonuk / A. b. Pyoun. — Mockga :
MockoBckuii TocyrapcTBeHHbIN yHUBEepcuTeT nMeHu M.B. Jlomonocosa, 2004. — 448 c. — ISBN 5-211-
06110-1. — Tekcer : anekTpoHHbIH // DnekTpoHHO-0ubOHoTeuHas cuctema [IPR BOOKS : [caiit].
http://www.iprbookshop.ru/13075

JlonoJITHUTEeIbHAS
1. Knoppe . I'. ,Msb3una C. JI. buonorudeckast XumMusi:yueOHHK JJIs1 CTYJI€HTOB XUMHUECKUX, OMOJIOTHYECKUX

1 MeIuIMHCKUX crienunanbHocTel By30B/ /1. I'. Kaoppe, C. JI. Mbi3una.-Mocksa:Beicirast mikona,2003, ISBN 5-
06-003720-7.-479.-bubnuorp.: c. 466-467

2. Pyoun A. b.buodusuka.yueOHUK IS CTYICHTOB BY30B, 00YYaIONIUXCs 10 CriennaibHOCTH "bruodusuka" : B
2 1. T. 2.buodusuka kiaeTouHbix nporeccor/A. b. Pyoun ; MocKoBCKHiA TOCYIapCTBEHHBIN YHUBEPCUTET UM.
M. B. JlomoHocoOBa.-3-¢ u3a., uchp. u noim..-MockBa:M3narensctBo MockoBckoro yausepcutera : Hayka,2004,
ISBN 5-211-06111-X.-469.-bubnuorp.: c. 459-460

3. buodusuka:yueOHUK U1t cTyIeHTOB By30B/B. ®. AHTOHOB [1 1p.] ; pen. B. @. AHTOHOB.-3-¢ U3 .., ucup. u
noi..-Mocka:BJIAJIOC,2006, ISBN 5-691-01037-9.-287.-bubnuorp.: c. 282-284



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO0pazoBaTtenbHBI MPOIECC 10 TUCHUILTHHE BHoIorus KJIeTKH Mpe/rnoiaraeT nCIojib30BaHue CIEAYIOIIETO
IpOTrPaMMHOTO o0ecTiedeHHsI ¥ HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
- IPE3CHTAI[IOHHBIC MaTEPHUAIBI (CITalIbI IO TEMaM JICKIIMOHHBIX M MPAKTUICCKHUX 3aHITHN);
- I0CTyH B pexume on-line B DnekTpoHHyI0 0ubanoreunyio cucremy (9bC);
- IOCTYTI B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHON Cpely YHUBEPCUTETA.

[TepeueHs HEOOXOAMMOTO JTUIIEH3MOHHOTO | (W) CBOOOIHO pacpOCTPAHIEMOr0 IPOrPaMMHOTO
obecrieveHus:

1) opucHbI MaKeT MPUIOKEHHUH (TEKCTOBBINA MPOIECCOP, MPOTPaMMa ISl TOATOTOBKH JIEKTPOHHBIX
Mpe3eHTAIH);

2) mporpaMMa JIeMOHCTPAIIUH BHICOMATEPUAIIOB (ITPOUTPHIBATENH ),

3) nmputokeHue, O3BOJISIOIIEe IPOCMATPUBATh U BOCIIPOU3BOANTE MenuakoHTeHT PDF-daiinos;

4) mporpaMMBI JUTsE IPOCMOTPA M PEIaKTUPOBAHHS ITUPPOBBIX U300pasKeHUI,

5) mporpamMMBbI IJist TPOCMOTpa U penaktupoBanus DjVu-daitios.

JucruninHa He mpeyCcMaTpUBAET UCTIOJIb30BaHUE CIICITUATM3UPOBAHHOTO IPOTrPAMMHOTO 00eCIIeYEHUSI.

[Tpu ocBOeHMM MaTepHalia U BHIIOJIHEHHS 3aJaHH MO JUCUUIUIMHE PEKOMEHYETCsl HCIIOJIb30BAHNE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranuzanuu AUCTaHIIMOHHON paOOTHI U MIPOBEICHUU 3aHATHI B peXKUME OHJIAH MOTYT
HCIOJIb30BATHCA:

cucTeMa BHUeoKOoH(epeHIICBsA3H Ha ocHOBe TuiaTdopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepKuBaeT BO3MOKHOCTb UCIIOJIb30BaHUS
TEKCTOBBIX MaTepPHAaJIOB U MPE3EHTAIINH, ayINO0- ¥ BHJICOKOHTEHT, a TaK jK€ TECThI, IPOBEPsEMbIE 3a/IaHus,
3aJJaHHs JJ11 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOX0AMMO AJIsl OCYIIeCTBJICHUS
00pa30BaTeJBLHOI0 NpoLecca 10 JMCUHILINHE

Jlnst mpoBeieHHs JIEKIIMOHHBIX 3aHATHI Heo0XxoauMa yueOHast ay IMTOpHsl, OCHAIEHHAas! CIICIMATN3UPOBAHHOM
Me0eblo, IEMOHCTPALIMOHHBIM 000py10BaHUEM (TIPOEKTOP, SIKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIINUM
IIPOrpaMMHBIM 0OecrieueHHEeM, MEJIOBOH (1) MM MapKepHOU JTOCKOM.

Jlist mpoBeieHrst 1a00paTOPHBIX 3aHATHI HeoOxoauma "JlaGopaTopusi OMOIOTHY KIETKH'', OCHAIIICHHAS
nabopaTopHbIM 060pynoBanueM. CocTtaB 000pyAOBaHUS, YUeOHO-HATIISAHBIX TTIOCOOUH, TIEMOHCTPAITMOHHBIX

MaTepUAJIOB MIPEJICTABJICH B ACIIOPTE JIAOOPATOPHUH.

Jlist camocTosiTenbHOM paboThl HeoOxoauMbl omenieHuss Hayunoi 6ubmmorexku [ITHUY . [Tomemmenus
Hayunoit 6ubnuorexu I[I'HNY, ob6ecrieunBaroT 4OCTYM K JOKAJIBHOMN U IN100ATBHOM CETSM.

J11s ipoBeIeHUS TPYIIIIOBBIX M HHIWBUYaTbHBIX KOHCYJIHTAIUNA HEOOX0UMA ayAUTOPHSI, OCHAIIIEHHAS



CHeIUaTU3UPOBAHHON MeOEIbI0, MEJIOBOH (M) MITH MapKEPHOU JTIOCKOH.

J1s poBeIeHNsI MEPOIPUATHH TEKYIEro KOHTPOJIS ¥ MPOMEXKYTOYHOH aTTecTaliui Heo0XxoauMa yueOHas
ayJUTOpUsl, OCHALLICHHAs CHIELMATU3UPOBAHHON MeOEbI0, IEMOHCTPALIMOHHBIM 000py10BaHUEM (TIPOEKTOP,
9KpaH, KOMIIbIOTEP/HOYTOYK) C COOTBETCTBYIOLUM MPOTrpaMMHBIM 00€CIIEYeHUEM, MEJIOBOM (1) UIIM MapKepHOM
NOCKOH, a Takke "Jlaboparopust Ouosioruu KiaeTku'", ocHalleHHast 1abopaTopHbIM o0opyioBaHueM. CocraB
o0opy10BaHusl, y4eOHO-HATTISIIHBIX TOCOOMH, IEMOHCTPALIMOHHBIX MaTepUaJIOB IIPECTABIICH B TaCOpTax
nabopaTopuil.

[Tomemenust HayuHoii onbmuoreku [IITHUY mist oGecrieueHns: caMOCTOSATEIbHONW PabOThl 00yUYaOIUXCS:

1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIME KOMIIBIOTEpA C
JOCTYIIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.

2. YnTanpHbl{ 3aJ1 TyMaHUTApHOM JUTEpaTyphl, KopI. 2, aya. 418. O60opyaoBaH 7 nepcoHabHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00ANbHOM KOMIIBIOTEPHBIM CETSM.

3. UnTanbHBIN 321 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 mepcoHaIbHBIMH
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00AIBbHOM KOMIIBIOTEPHBIM CETSM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. YuTtanbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. Obopynosan 6 nepcoHaIbHbIMU
KOMIIBIOTEpPAMH € JOCTYNOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUSAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTIeYCHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducusliii maker Libreoffice.

CnpaBouno-mipaBoBas cuctema «Koncynprantllnroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
BuoJsorus xkieTkun

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK 4

Crnoco0eH NpUMEHATHb 3HAaHUSA B 00J1acTH (PyHIAMEHTAJBHBIX OMOJO0THYECKUX HAYK NPH
peLieHN U NpodecCHOHAIBHBIX 3a1a4

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIlIK 4.1 Bnanets crnocoOHOCTRIO HeynosierBopure

JleMOHCTpHpYyeT 3HAHUS
B 00nacTu
byHIaMEHTATBHBIX
OMOJIOrMUECKHUX HayK
[PU PEUICHUN
npodeccuoHaTbHBIX
3a1a4

IMPUMCHSATH 3HAHUA 110 onoJoruu
KJIETKU [IpU PELICHUN
npodeccuOHaIBHBIX 3a7a4

He BrnageeTr cnocoOHOCTHIO MPUMEHATh 3HAHUS
10 OMOJIOTUHU KJIETKU IPU PELIeHUU
npodeccuoHaIbHbIX 3a1a4u. He ymeer
OpPraHu30BaTh NPOBEICHUE
AKCIIEPUMEHTAJIbHBIX HCCIIE0BaHUM B 001acTu
OMOJIOTMH KJIETKH.

YnoBaerBopuTebH
@®parMeHTapHO BIaJeeT COCOOHOCTHIO
IIPUMEHSATh 3HaHUS 110 OUOJIOTUH KIIETKHU NPHU
pelieHny npoecCUOHAIbHBIX 3a4a4. Y MeeT
OpraHMu30BaTh MPOBEICHUE
AKCIIEPUMEHTAJIbHBIX HCCIIEI0BaHUM B 00nacTu
OMOJIOTUH KIIETKH.

Xopoio
B nenom Bnazseer cnocoOHOCTHIO TPUMEHSATD
3HAaHUA 110 OMOJIOTUHU KJIETKHU IPU PELICHUN
poeccHoHaNBHBIX 3a7a4, HO JJOITyCKaeT
OTJEJIBbHBIE IPOCUETHL. Y MEET OPraHU30BaTh
IIPOBEJIEHUE IKCIIEPUMEHTAIIBHBIX
UCCIIeIOBAaHM B 001aCTH OMOJIOTHH KIIETKH.

Otiamn4Ho
Brnaneet crnocoOHOCTBIO TPUMEHSATH 3HAHUS 110
OMOJIOTUH KJIETKHU TPH PEIICHUH
npoeCCUOHATBHBIX 33aa4. Y MeeT
OpraHMU30BaTh IIPOBEJICHUE
HKCHEPUMEHTAIbHBIX HCCIeI0BaHUN B 00JIaCTH
OMOJIOTUH KIIETKH.

IK.1

Cnoco0eH NpUMEHSITh 3HAHUS B 00J1aCTH OMOJIOTHYECKUX HAYK B 00beMe I0CTATOYHOM J1JIsl
BeJleHNs PO eCCHOHAIBHOM e TEJIbHOCTH

Komnerenuus IIlnanupyembie pe3ybTaThl Kpurepuu oneHuBaHus pe3ya1bTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.1.2 UMETh OAa30BbIE 3HAHUS O HeynoBiierBopureJ

MOJIB3yETCsl 0a30BBIMHU

MOJICKYJISIPHBIX OCHOBaXx XHWBOI'O

He nmeer 0a3oBbIe 3HAHMS O MOJICKYJISIPDHBIX




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
3HAHUSAMU O Y MOJIEKYJIIPHBIX MEXaHU3MaxX HeynosiierBopuren

MOJIEKYJISIPHBIX OCHOBAX
KHBOTO W MOJICKYJISIPHBIX
MEXaHH3Max
KU3HEAEATEILHOCTH,
O6nou3nIECKNX OCHOBAX
KHU3HEACSITCILHOCTH TIPH
MPOBEJICHUU
HCCIIeTOBaHUM
OHMOJIOTHYECKUX CHUCTEM U
JKMBBIX 00BEKTOB
pa3InYHbIX YPOBHEH
OpraHu3aIuu

JKA3HEEATENHHOCTH,
OMopu3NIECKIX OCHOBAX
KU3HECATCIILHOCTH, YMETh
OpPTraHHU30BaTh ITPOBEIICHUE
AKCIIEPUMEHTAITLHBIX
HCCIIENOBAaHUI B 00J1acTH
OHOJIOTHH KIIETKH

OCHOBaX JKUBOTO M MOJICKYJISIPHBIX MEXaHH3MaX
KHU3HEACSITENbHOCTH, OMO(U3UUECKUX OCHOBAX
KU3HENIEATEeIIbHOCTH; HE YMEET OPraHU30BaTh
MIPOBEACHUE SKCIIEPUMEHTATBHBIX
HCCIEI0BAHUN B 00J1aCTH OMOJIOTHH KIIETKH
YnoBj1eTBOPUTEIbH

Nmeer QparmeHTapHBIC 3HAHUS O
MOJIEKYJISIPHBIX OCHOBAaX >KMBOTO U
MOJICKYJISIPHBIX MEXaHU3Max
KU3HEICATeIIbHOCTH, OMO(DU3UIECKUX OCHOBAX
KU3HENICATSILHOCTH; B 1IEJIOM YMEET
OpraHU30BaTh MPOBEICHNE
AKCTIEPUMEHTAJIbHBIX UCCIIEIOBAaHUHN B 00J1aCTH
OMOJIOTUM KJIETKH, HO JIOIYCKAeT OTIACIbHBIC
OIITHOKH

Xopouo
Nmeer GazoBbie 3HAHMS O MOJICKYJISIPHBIX
OCHOBAaX XHBOT'O U MOJICKYJISIPHBIX MEXaHU3MaX
KU3HENIEATEIbHOCTH, OMO(DU3NIECKUX OCHOBAX
KU3ZHENIEATEIIbHOCTH; YMEET OPraHU30BaTh
MIPOBEACHHUE IKCIIEPUMEHTATBHBIX
HCCIIEIOBaHUI B 001aCTH OHMOJIOTUN KIIETKH,
OJTHAKO B 3HAHUSX U YMECHHUSIX UMEIOTCS
OTJENbHBIE MPOOEIIBI.

OT1an4yHO
Nmeer 6azoBble 3HAHHS O MOJIEKYJISIPHBIX
OCHOBaX JKUBOTO M MOJICKYJISIPHBIX MEXaHH3MaX
KHU3HEACSITENFHOCTH, OMO(U3UUECKUX OCHOBAX
KU3HENIEATEIIbHOCTH; YMEET OPraHU30BaTh
MIPOBEACHHUE IKCIIEPUMEHTATBHBIX
HCCIEI0BAHUN B 00J1aCTH OMOJIOTHH KIIETKH




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Buja meponpusTHs NPOMeKYTOYHON aTTeCTANMH ¢ DK3aMEH
Cnoco0 npoBeieHUs MEPONPUATHS MPOMEKYTOUHOI aTTecTannu : OlEHKa M0 JUCIUIUIMHE B paAMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONPEENIeTCS Ha OCHOBE 0ayioB, HAOpaHHBIX 00YYAIOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITHSIX, TPOBOIUMBIX B TEUCHHE YUEOHOTO IEPUO/A.
MaxkcuMajbHoe KoJnuecTBo 0ayioB : 100

KonBepranusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 no 100
«xopomo» - ot 61 1o 80
«YAOBJIETBOPUTEJIBHO» - OT 43 110

60

«HEeYI0BJIETBOPUTEIbHO)» / «<He3a4TeHo» MeHee 43 Oaiia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

MK.1.2

MOJIB3yETCsl 0a30BBIMHU 3HAHUSIMH O
MOJIEKYJISIPHBIX OCHOBAaX JKUBOTO U
MOJIEKYJISIPHBIX MEXaHH3MaX
JKU3HECATCIILHOCTH,
Ono(U3HMUECKUX OCHOBAX
YKU3HEICATCILHOCTH MIPH
MIPOBEJICHUH UCCIIEIOBAHUI
OMOJIOTUYECKUX CUCTEM U JKUBBIX
00BEKTOB Pa3IIUYHBIX YPOBHEH
OpraHu3aIu

1.4. Jlumuael. CtpoeHue u
¢bynkuu. KonrponsHoe
MeponpusTue 1.
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTie

MoxeTt HanucaTh XUMUYECKUe (POPMYITBI
O€IKOBBIX AaMUHOKHUCIIOT, KOPOTKOTO
OJIUTOTICTITH/IA, BAYKHEHIIINX YTIICBOJIOB U
munuaoB. M300paxaer cxeMaTHYHO U
MOSICHSICT BAPUAHTHl KOH(POPMALIUU
0eJKOoB, MOJIHCAaXapuI0B (Kpaxmana,
EJUTEOJIO3BI) M JIMMH/O0B (AIMITIHIIEPHIOB,
repodochOUIHIOB, 3HACT
XHUMUYECKYIO TIPUPOJTY CTEPOHJIOB U
TepreHoB. MOXeT OOBSICHUTD POJIb CIa0BIX
B3alMOJEHCTBUI B (hopMHpOBaHUU
TPEXMEPHBIX CTPYKTYP.

IK.1.2

MOJIb3yeTcsl 6a30BHIMU 3HAHUSIMU O
MOJIEKYJISIPHBIX OCHOBAax >KMBOTO U
MOJIEKYJISIPHBIX MEXaHNU3MaxX
KU3ZHEIEATEIIbHOCTH,
Onou3nIECKrX OCHOBAX
KU3ZHENICATCIILHOCTH TIPH
MPOBEJICHUU UCCIENOBAHMI
OMOJIOTUYECKUX CUCTEM U KHUBBIX
00BEKTOB Pa3TUYHBIX YPOBHEH
OpraHu3aluu

2.4. OOMeH MUIHUI0B.
KonTponsHoe meponpusitue
2.

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTHe

3HaeT OCHOBBI (PEpMEHTATHBHOTO
KaTajinza: OOBSCHSET MOHATHE AKTUBHOTO
1eHTpa hepMeHTa U MPOLECCHI,
MIPOXO/ISIIINE B HEM, KHHETUKY
(bepMEeHTaTUBHOTO KaTaiu3a 1o rpaduky
Muxaennca-MeHTeH; Ki1acchl (PEpMEHTOB,
MOHSTHSI AJUTOCTEPUUYECKUN (hEePMEHT,
MHOECTBEHHBIE MOJIEKYJISIPHBIE (DOPMBI
(hepMeHTOB.

3HaeT OMOJIOTHYECKYIO POJIb U MOXKET
M300pa3uTh CXEMbI OCHOBHBIX
MeTaboIMYecKUX MyTel CUHTEe3a U pacraja
YIJIEBOJIOB U JTUMIUJOB. Y MEET pelaTh
CUTYallMOHHBIE 3a/1a4H.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
OIlIK 4.1 2.8. ItoroBoe KOHTPOJIBHOE | 3HAHUE OCHOB OMOJIOTUYECKOTO
JIeMOHCTpUPYET 3HaHMS B 00JIaCTH | MEPOIIPUATHE okucnenus (pynkunonuposanus DTL, ee
(yHnamMeHTanbHbIX HNTorosoe KOHTPOJIbHOE KOMITOHEHTOB, MEXaHU3M 00pa30BaHuUs
OHOMOrUIECKHX HayK MPHU MeponpusaTHe TpaHC-MEMOPAaHHOTO IPaIl€HTa IPOTOHOB
peeHny PO(ECCHOHATBHBIX u AT®), mporieccoB, 00eCTIEYMBAIOIINX
3ajat XpaHEHUE U pean3alliio FeHETHYECKOM
nH(bOpMaIluU B KIETKaX (peruinKalus,
TPAHCKPUIILINS. TPAHCIISIINSA).

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

1.4. JIunuasl. Ctpoenue n pynkuuu.KonrpoabHoe meponpusitue 1.

IIpoOmKUTENTBHOCTD IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 30
ITpoxoxnoii 6amn: 13

IToxa3zaTesn oneHUBAHUSA

Banabl

3HaeT CTPYKTYpYy U PYHKIIMU OEJIKOBBIX aMUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB U TUIUA0B. MoxkeT
HalMcaTh XUMUUYECKUE (GOPMYIIbI MOHOMEPOB (AMHUHOKHUCIIOT, MOHOCAXapUA0B, JKUPHBIX KHUCIIOT)
Y TIPUHLUIIBI 00pa30BaHUs MOJMMEPOB (MOJUNENTHIHBIX LIEeTeH, MOIucaxapyui0B U JIUMUIOB).

30

3HaeT CTPYKTYpy U GYHKIHHU OEIKOBBIX aMHUHOKHUCIIOT, OEJIKOB, YTIEBOAOB U JIUIUIOB. , HO
JIOITyCKaeT HeOOoIbIINE OIIMOKH UM HETOYHOCTU. MOXKET HanmucaTh XUMUYECKUE (POPMYJIbI
MOHOMEpPOB (aAMMHOKHCIIOT, MOHOCAaXapHUI0B, )KUPHBIX KUCIIOT) ¥ MIPUHLUIIBI 00pa30BaHUs
MOJIMMEPOB (MOJUNENTUIHBIX LIeTeH, MOIMCcCaXapyuI0B U JIUIUIOB).

18

Hmeet npoOenbl B 3HAHUAX CTPYKTYPHI U GYHKIUN OEIKOBBIX aMUHOKHUCIIOT, OEJIKOB, YTIIEBOIOB
U unuaoB. [lenaer ommOKy B HAMMCAHUN XUMHUYECKUX (DOPMYJT MOHOMEPOB (aMUHOKHCIIOT,
MOHOCAXapUa0B, JKUPHBIX KUCIIOT), 3HAeT HPUHIUIIBI 00pa30BaHMs MOJUMEPOB
(MONMMMENnTUIHBIX LENeH, MoINcaxapua0B U JTUIMHIOB).

13

2.4. Oomen munuaoB. KonrposbHoe meponpusitue 2.

[IponoKUTENIbHOCTE TPOBECHUS] MEPOIPUATHS MPOMEKYTOUHOM aTTectanuu: 1 yaca
YcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM padoThI

MakcumanbHBIA 0asl, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM aTTecTanuu: 35
[Ipoxoanoii 6amn: 15

IToka3aTey oeHMBaAHNSA

Baaasl

3HaeT OCHOBHBIE IIyTHU CUHTE3a U pacliaga yriieBoa0B U JIMIINI0B. 3HaeT OCHOBEI
q)epMeHTaTI/IBHOFO Karanguza. YMeer peliaTh CUTYAallMOHHBIC 3a1a4Yu.

35

3HaeT OCHOBHBIE IIyTH CUHTE3a U Pacliajia yIJIeBOIOB U JIMMUI0B, HO JOMycKaeT HeOOobIne
OIMOKH WM HETOYHOCTH. 3HAET OCHOBBI ()EPMEHTATUBHOTO KaTann3a. Y MEET peliaTh
CUTYyallMOHHBIE 33]a4u.

21

I[OHyCKaGT OIIMOKY B OIUCAHUHN HYTCﬁ CHHTC3a U pacliaga yriieBoaoB U JIMIIKNOO0B. 3HAEeT OCHOBBI
q)epMeHTaTI/IBHOF 0 KaTanu3a. MIcrpITEIBaeT TPYAHOCTU IIPU PCIICHNUU CUTYALIMOHHBIX 3a/1a4.

15




2.8. UToroBoe KOHTPOJIbLHOE MEPONIPUSITHE

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 3a MEPOIPUATHE IPOMEKYTOUHOM aTTecTanuu: 35
ITpoxoanoii 6amn: 15

IToxa3zaTesn oneHUBAHUS

Banabl

3HaeT OCHOBbI OMoJIOrnyecKoro okuciaeHus (pyHkuronuposanus ITL, ee KOMIIOHEHTOB,
MeXaHU3M 00pa3oBaHMsI TPaHC-MEMOpPaHHOTO TpajneHTa npoToHoB U AT®d), nporeccos,
o0ecTeunBaroIX XpaHEHHE U PEATH3ALNI0 TeHETHYECKOW HH(POPMALIUHU B KIIETKAX
(peruKanysi, TPAaHCKPUIILIUSA. TPAHCIISALMS).

35

3HaeT, HO JOMYCKaeT HETOUHOCTH, OCHOBBI OMOJIOTUYECKOTO OKUCICHUS ((PYHKIIMOHUPOBAHUS
OTLI, ee KOMIIOHEHTOB, MEXaHM3M 00pa30BaHMS TPAHC-MEMOPAHHOTO TPalMEHTa MPOTOHOB U
AT®). 3Hanne nMpoIeccoB, 0OSCIEYNBAIOIINX XPAHCHUE M PEATTU3AIMI0 TCHETHIECKOM
MH(POPMALIMHU B KJIETKAX (PETUIHKAINS, TPAHCKPUITIUS. TPAHCIISAIHA).

21

He nemoncTpupyeTt cucreMaTu3upoBaHHbIC 3HAHUSI OCHOB OMOJIOTUYECKOTO OKUCIICHUS
(pyukumronupoBanus ITL], ee KOMIIOHEHTOB, MEXaHU3M O0pa30BaHUs TPAHC-MEMOPAHHOTO
rpagueHTa mpotoHoB u AT®), mporeccoB, 00ECIICUNBAIOIINX XPAHCHHUE U PEATU3AIINIO
reHeTU4YecKo nH(opMaLuy B KJIETKaxX (peruivKalusl, TPAaHCKPUIILIHS. TPAHCIISALSA).

15

Bujx MeponpusiTusi NpoMe:KyTOYHOI aTTecTAlMH : DK3aMeH

Cnoco0 NMPOBEACHUA MEPOIIPUATHUH HpOMe)l(yTO'lHOﬁ aTTeCTallui OI.[GHKa Mo JUCHUIITIMHE B paMKax
HpOMGXCYTOqHOﬁ aTTeCTalluy ONpCACIACTCA HA OCHOBC 621.]1]10]3, Ha6paHHBIX 06yan0LHHMC}I Ha KOHTPOJIbHBIX

MEPONPUATHSIX, IPOBOJAUMBIX B T€UCHUE YUEOHOTO IIEpHOIa.
MaxkcumajbHO€e KoanuecTBo 0aioB : 100

KonBepranusi 6a,1710B B 0TMETKH

«oTJaM4HO» - oT 81 1o 100

«xopomo» - ot 61 no 80

«YAOBJIETBOPUTEJIBHO» - OT 46 10 60
«HEeYIO0BJIETBOPUTEIbHO)» / «He3a4TeHOo» MeHee 46 Oaia

Komnerenmust Meponpusitue Kountposimpyemblie 3jieMeHTbI
(uHaMKATOP) TeKYLIero KOHTPOJIst pe3yJbTaTOB 00y4eHHs
IIK.1.2 Kontponbnoe meponpusitue | OCHOBBI TEPMOJNHAMUYECKUX CUCTEM

MOJIB3YECTCA 0a30BLIMH 3HAHUSIMH O IInceMeHHOE KOHTPOJIbHOE
MOJICKYJISIPHBIX OCHOBAX JKHBOTO U | MEPONPHUATHE
MOJIEKYJIIPHBIX MEXaHU3MaX
JKU3HEIEATENILHOCTH,
Ono(U3MIECKUX OCHOBAX
JKU3HEIEATEIIbHOCTH IPU
MIPOBEICHUU UCCIEA0BAHMI
OMOJIOTMYECKHUX CHCTEM U YKHBBIX
00BEKTOB Pa3TUYHBIX YPOBHEH
OpraHu3alu




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IIK.1.2

MOJIb3yeTcsl 6a30BbIMU 3HAHUSIMU O
MOJIEKYJISIPHBIX OCHOBAaX >KUBOTO U
MOJIEKYJISIPHBIX MEXaHHU3MaxX
KHU3HEACSITETbHOCTH,
O6nou3nIECKrX OCHOBAX
KHU3HEIEATCITHHOCTH TIPH
MPOBEJICHUU UCCIEIOBaHMI
OMOJIOTUYECKUX CUCTEM U JKUBBIX
00BEKTOB Pa3IMYHbIX YPOBHEN

KoHntponbHOE MeponpusiTie
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

DIEeKTPOHHO-KOH()OPMAaIIMOHHBIE
B3aUMO/ICCTBUSA B
MaKpOMOJIEKYJIaxX.

MexaHu3MBbl TIepeHoca IEKTPOHA U
MUTPAIIU JHEPTUH B
OMOCTpPYKTYypax. MexaHu3mbl
(epMEHTAaTUBHOTO KaTaJln3a.

OpraHu3aluu

OIIK 4.1 KoHTtponbsHOE MepornpusTie | CTPYyKTYPHO-(QYHKIMOHAIbHAS
JemoncTpHpyeT 3HaHUs B 001acTH | [InchbMeHHOe KOHTPOJIbHOE | OpPraHu3alus MEMOpaH; 3aKOHOMEPHOCTH
yHIamMeHTaIbHBIX MeponpusATHe TPAHCHOPTA BELIECTB Uepe3 MEMOpaHHI,

OMOJIOTHYECKHUX HAYK MPHU
pelnieHnu npodecCUOHaTbHBIX
3aaq

poJib MeMOpaH B TeHEepaLUU
ANEKTPUYECKUX MMOTEHINAIOB U
TpaHchopMaIuu YHEPTUH, CONPSKCHHBIN
MEPEHOC IEKTPOHOB, MPOTOHOB U CHHTE3
ATO.

IIK.1.2

N0JIb3yeTcsi 0a30BBIMU 3HAHUSMU O
MOJIEKYJISIPHBIX OCHOBAaX >KUBOTO U
MOJIEKYJISIPHBIX MEXaHU3MaxX
KHU3HEACSITETbHOCTH,
Onodu3nIeCKrX OCHOBAX
KHU3HEACSITEIbHOCTU MIPU
MPOBEJICHUU UCCIEIOBAHMI
OMOJIOrMYECKUX CUCTEM U KUBBIX
00BEKTOB Pa3IUYHbIX YPOBHEN
OpraHu3allu

[TepBuuHbie GoTompOIIECCH B
OMOJOTrHYECKUX CHCTEMAaX
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

buodusnueckre 0CHOBBI MEPBUYHBIX
(hOTOpEryIATOPHBIX U
(hOoTOAECTPYKIIMOHHBIX MPOIECCOB B
onocucTemax.

IIK.1.2

MOJIb3YyeTCsl 6a30BBIMU 3HAHUSIMU O
MOJIEKYJISIPHBIX OCHOBAaX JKUBOTO U
MOJIEKYJISIPHBIX MEXaHU3MaX
JKU3HEJEATSIIbHOCTH,
Onou3nIECKNX OCHOBAX
KHU3HEEATCTLHOCTH TIPH
MPOBEJICHUH UCCIETOBAHMI
OMOJIOTUYECKUX CUCTEM U JKUBBIX
00BEKTOB pa3INYHBIX YPOBHEN
OpraHu3aIuu

Mertoibl uccae0BaHus
O0ropU3NIECKUX MPOIECCOB
3amuimaeMoe KOHTPOJIbHOE
MeponpusiTue

METObI HCCIIEOBAHUS ONOPHU3NUECKUX
IPOLIECCOB




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI

(MHaOMKATOP) TeKYILero KOHTPOJIs pe3yIbTaTOB 00y4eHHs
OIlIK 4.1 HrtoroBoe KOHTpOJILHOE 0a30BbIC 3HAHUS 110 OMOPUZUKE KICTKH
JIeMOHCTpHUPYET 3HaHMS B 00JIaCTH | MEPOIIPUATHE
(GyHIaMeHTaIBHBIX HNTorosoe KOHTPOJIbHOE
OMOIOrMYECKUX HayK IIpu MeponpusTue
pelieHnu npodecCuoHaIbHBIX
3a1a4

Cneundukanusa MeponpusTHH TEKylIero KOHTPOJIS

KOHTpOJ’IbHOG MEpoNpuaATUE

[Ipo0mKUTETBHOCTE IPOBEACHHS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 3 yaca
VY cnoBus IpOBENCHNSI MEPOIIPUATHUS: B YaChl CAMOCTOATEIbLHON PadoThI
MaxkcuManbHbIN 0aJul, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTectauuu: 10
[IpoxonHoii 6amn: S

IToxa3aTeiu onleHUBAHUS Baaasl
Bbonee 91% npaBUnbHBIX OTBETOB 10
60-90 % npaBUIIBHBIX OTBETOB 5
Menee 60 % npaBUIIBHBIX OTBETOB 0
KonTposbHoe MeponipusiTue
[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 15
IIpoxoaHoii 6ann: 7
IToxa3aTeu oneHUBaHUS Baaasl
Bbonee 81% npaBUIIbHBIX OTBETOB 15
50-80% npaBHIIbHBIX OTBETOB 7
MeHnee NnonoBHUHBI IPAaBUIIbHBIX OTBETOB . 0
KonTposbHoe MeponipusiTue
[IponoKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUYHOM aTTECTALMU: 2 Yyaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B Yachl ayAUTOPHOMH padoThI
MaxkcuMaibHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 25
[Tpoxoanoii 6amr: 11
IToxa3aTeu oneHUBaHUS Baaasl
3HaeT CTPYKTypHO-(YHKIMOHAIbHAS OpraHu3anus MeMOpaH; 3aKOHOMEPHOCTH TPAHCIIOPTA 25
BEIIECTB Uuepe3 MeMOpaHbl, pOJIb MEMOpaH B TeHEPALIUH dIEKTPUIECKUX TTOTCHIIUAIOB U
TpaHc(hopMalMK SHEPTUH, CONPSKEHHBIH NEPEHOC IIEKTPOHOB, IPOTOHOB U cuHTe3 ATO.
3HaeT, HO JomycKaeT 1-2 ommOKH, CTPYKTYpHO-(DYHKIIHOHAIbHAS OpTaHu3aIis MeMOpaH; 18

3dKOHOMCPHOCTH TpPAaHCIIOPTA BCHICCTB YCPEC3 MCM6paHbI, POJIb MeM6paH B I'CHCpAll1

AIIEKTPUYECKUX MOTEHIMAJIOB U TpaHC(HOpMAIK SHEPTHH, CONPSKEHHBIHN MTEPEHOC AIEKTPOHOB,




pOTOHOB U cuHTE3 ATO.

3HaeT, HO JomycKaeT 3-4 ommOKHu,CTPYKTYPHO-(DYHKITHOHAIIbHASI OpTraHu3aIus MeMOpaH;
3aKOHOMEPHOCTH TPAHCTIOPTA BEIIECTB Yepe3 MEMOPAHBI, POJIb MEMOPaH B TeHEepaIluu
AIIEKTPUYECKUX MOTEHIIMATIOB U TpaHCHOpPMAIK SHEPTUH, CONPSKEHHBII MePEeHOC FIEKTPOHOB,
pOTOHOB U cuHTE3 ATO.

11

IlepBuunbIe poTOMpoIECCHI B OMOJOTHYECKHUX CHCTEMAX

ITpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIi 0an, BEICTABIsIEMbIi 32 MEPOIIPUSATHE TPOMEKYTOUHOM aTTecTaruu: 13
[TpoxonHnoii 6amt: 6

IToxa3zaTesm oneHUBAHUS

Banabl

3HaeT (HOTOperyIsATOpHbIC U (HOTOACCTPYKIIMOHHBIC MPOIIECCHI B OMOCHCTEMAX, IEPBUYHBIC
doTtomporieccsl B OnoMeMOpaHax.

13

3HaeT GoToperynsaTopHble U (POTOAECTPYKIMOHHBIC IPOIIECCHI B OMOCHCTEMAX, IIEPBUYHBIC
dotomnporeccsl B GnoMeMOpaHax, OHAKO JOMycKaeT 1 ommoky

10

3HaeT GOoTOperyIATOpHBIE U (OTOACCTPYKIIMOHHBIC ITPOIIECCHl B OMOCHCTEMAX, IEPBUIHBIC
doTtomnporeccsl B OoMeMOpaHax, OAHAKO JOMYCKAeT 2 OMIUOKU

MeToabl ncciaeaoBannsi 0uo(pU3NYEeCKUX MPOLECCOB

ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 12
[Tpoxoanoii 6amt: 5

IToxa3zaTesm oneHUBAHUS

Banabl

3HaeT METOJUKY BBIIIOJHEHHS BceX Jab0paToOpHbIX paboT, ymeeT GopMyInpoBaTh 1IEJb
UCCIIeIOBAaHM, BIIaJieeT METOAaMU HCCIIeI0BaHUMN, OLIECHUBAET Pe3yJIbTaThl OMO(pU3nIECKIX
paboT, ymeeT opMyIMpOBaTh BHIBOJBI 110 IPEAMETY MUCCIIEIOBAHUM.

12

3HaeT METOJMKY BBIIIOJHEHUS BCeX Ja00paTOpHBIX paboT, KpOME OJTHOW, yMeeT (pOopMyIHpOBaTh
LeJIb UCCIIeI0BAaHUM, BJIaJICeT METO/IaMU UCCIIEJOBaHHM, OLIECHUBAET PE3yJIbTaThl OMO(DU3UUECKUX
pabot, ymeeT (GopMyIHPOBATH BHIBO/IBI IO MIPEIMETY UCCIIEOBAHUI.

BrinonHeHO He MeHee M0JIOBUHBI Ja00OPATOPHBIX pabOT. 3HAET METOJMKY BBIIIOJIHEHUS BCEX
na0opaTOpHBIX paboT, ymeeT GopMyIupoBaTh LENb UCCIEI0OBAaHUMN, BIIaJIeeT METOIaMU
UCCJIEIOBaHMM, OIIEHUBAET Pe3yJIbTaThl OMO(pU3NUECKUX PadOT, yMeeT GOpMyINPOBATH BBIBOIbI
10 NIPEAMETY UCCIIEI0BAHUM.

HNToroBoe KOHTPOJILHOE MEPONIPUSITHE

IIpoaomKUTENLHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChl ayINTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTecTaluu: 25
[TpoxoauHoii 6amm: 12

IToxa3zaTen oneHUBAHUSA

Banabl

JemoHcTpupyer 0a30Bble 3HaHUS 0 OMO(]U3MKE KIETKU, IPU BHIIOJHEHUH TecTa aAaet 6oiee 81%




MMpaBUJIbHBIX OTBCTOB.

25

B nenom gemoncTpupyer 0a3oBbie 3HaAHUS 0 OMO(HU3MKE KIETKU, IPU BBHITIOJTHEHUH TeCTa AaeT 17
6onee 61-80% mpaBUIIbHBIX OTBETOB.
JlemoHCcTpHpyeT ¢parMeHTapHbIC 3HAHUS O OMO(DU3HUKE KICTKH, MPU BHITIOTHEHUH TECTa 1aeT 12

6onee 41-60% mpaBUIIbHBIX OTBETOB.




